Silencing of GSTP1 gene by CpG island DNA hypermethylation in HBV-associated hepatocellular carcinomas.
Glutathione S-transferases, enzymes that defend cells against damage mediated by oxidant and electrophilic carcinogens, may be critical determinants of cancer pathogenesis. In this report, we assess the role of epigenetic silencing of the GSTP1 gene, a gene encoding the pi-class glutathione S-transferase, in the pathogenesis of hepatitis B virus (HBV)-associated hepatocellular carcinomas (HCC). The cell lines Hep3B, HepG2, and a cohort of 43 HBV-associated HCC tissue specimens and corresponding nontumor tissues were subjected to analysis for GSTP1 epigenetic alteration and expression. GSTP1 "CpG" island DNA hypermethylation in the liver cell lines, and the tissue specimens were determined by methylation-specific PCR and correlated with expression of the gene using reverse-transcription PCR, immunoblotting, and immunohistochemistry. GSTP1 CpG island DNA hypermethylation was detected in 28 of 43 (65.1%) HCC tissues and 4 of 40 (10%) corresponding nontumor tissues. GSTP1 protein was absent in those cases showing hypermethylation of the gene. Similarly, DNA from Hep3B and HepG2 cell lines displayed complete GSTP1 hypermethylation in the CpG island, and they failed to express GSTP1 mRNA and the corresponding protein product. Treatment of the cell lines with the DNA methyltransferase inhibitor 5-aza-deoxycytidine reversed the hypermethylation, and restored GSTP1 mRNA and polypeptide expression. These data indicate that epigenetic silencing of GSTP1 gene expression by CpG island DNA hypermethylation is common in human HBV-associated HCC. In addition, somatic GSTP1 inactivation via CpG island hypermethylation may contribute to the pathogenesis of this malignancy.